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I I T B O 0 U C 7 I C ” 


with the advent of modem civilization the life 
of 'people have become more comfortable. The distances 
have shortened end the time ha* expended. But along with 
these Its inevitable evils havo also followed it. 

Increasing mechanisation at home# farm, road or place of 
work and increasing vehicular traffic has lead to an 
increase in various types of accidents involving death 
end disability of an enormous magnitude. 

Fracture of tho tibia is one of the commonest 
fracture of lower extremity which by virtue of its location 
and position offer many problems In lte treatment, as one 
third of its surface is subcutaneous through most of its 
length# open fracture are common in the tibia then eny 
other major long bone. Furthermore the blood supply to 
the tibia is more precarious than that of bones enclosed 
by thick museloa . The presence of hinge Joints at the knee 
and ankle allows no adjustment for rotatory deformity after 
fracture and thus special care is necessary during reduction 
to correct eueh deformity, belayed union# non-union and 
infection are frequent complications after fracture# of 
tlbial shaft. 

From the days of Sushrota (1000 B.c.) a number of 
methods of the treatment of fractures of tlbial shaft have 
been devised till date. On one hand here is a view that 
those free turns should primarily be treated with eonaervativi 
nothods. On the other hand# there aro surgical techniques 
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for fixation toy plates# intramedullary nails and highly 
mechanical external fixator# In the words of Jir John 
Charnley (1961) *we have still a long way to go before the 
best method of treating a fracture of the shaft of the 
tibia can be stated with finality" • 

Several large series of titolal shaft fracturea 
have been studied during the pest# The studios of Dehne 
et al (1961)# Anderson and Hutchins (1961)# weissman et al 
(1966) # Hoagland and -States (1967)# sarmiento (1970) end 
many others concluded the reconmendati on of closed treatment# 
Nicoll (1964) in the study of 674 cases found that union 
without deformity and good functional results occurred in 
95 percent of eases treated conservatively. 

The immobilisation of limb from toe to groin 
plaster of ptris cast is most commonly used conservative 
method# In stable fractures it is a satisfactory method 
but in unstable onea it is very difficult to maintain the 
reduced position only by plaster cast resulting into 
aalunion# delayed union or non union# Patients require 
prolonged immobilisation in this conventional method which 
leads to joint stiffness# muscles wasting# osteoporosis# 
tdurontooemtoolic phenomenon and above all psychic disturbances# 
External fixation devices have aajoysd long 
periods of enthusiastic use# They afford certain advantage* 
owing to more rigid fixation# early mobilisation preteetive 
care for wound without disturbing the fracture alignment nr 
fixation end thus causing least joint stiffness# eedena 
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»"n*ete atrophy raid ost«oj»ro«if. ‘"'he highly mecheniced 

metallic fixation device* have some din advent ages t being 
costly end difficult In nsseafeling the fixator by the 
uninitiated surgeon. 

Open reduction end internal fixation, although 
results in good anatomical reduction and rigid immobilise- 
tion avoiding a few of the complications of conventional 

closed method, yet carries a definite risk of anaesthesia, 
infection and delayed union. This method cannot be applied, 
routinely in high riak patients. 

Open reduction and internal fixation disturbs 
the normal healing process by periosteal stripping and 
draining of the fracture heematomas. Moreover, supporters 
of internal fixation have not proved a decreased incidence 
of non-union as a result of operative treatment, 

Ellis of oreat Britain ha© sui.iaod up the problem 
as follows "However attractive the possibilities of 
operative treatment any seem, operation still entails the 
conversion of a closed fracture into an open one, and the 
consequent risk must be weighed against the theoretical 
advantages'* • According to moot (1963) "2 make this 
appeal, keep the cloeed fracture closed" , 

The introduction of strong clover leaf nail 
eoetoined with principle of reaming out the medullary 
(KuntaChar, 1958) the develossient of image 
interest in elesed nailing* hot 
1958) and MOer (1965) have reperted 
y| ,% h need 











mm 



AIMS or CLOSED HAIt>IK<3 


1. To decrease the rate of infectio®. 

2* To decrease the tiiae of hospitalisation and period 
of disability. 

1. Early mobilisation and good rango of Joint mamma 
4. To decrease tha rata of non-onion, dalayad union 


a till this method is not in caramon use and ii* 
practised only in big controls beesuse of certain limitations 
■"coh a® a specialised traction device, and Imago intent; liter* 
rhera arc certain advantages of the above ©aid procedure 

such aa » 

1. It inflicts minimal surgical trauma* 

Fracture haeraatoria is least interfered with. 

Cancellous bone from within the medullary canal is 
driven into fracture haemstaroa t us conferring it 
with considerably more osteogenic paten tial* 

Periosteal blood supply is not disturbed* 

Infection is low or practically ruled out* 

since the technique used at various centres in 
developed countries entails the use of expensive apparatus 
and sophisticated instruments, this is not always 
available in a developing country aa ours* wa propose to 
simplify the technique of closed nailing in fresh simple 
fractures of shaft of tibia. 
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The treatment of fractures of tibia! shaft has 
become one of tha most contr over s i a! subject in 
surgery, in tha past yaars many methods of treating 
fractures of tibia! shaft have be**n presented and there 
have also been many analyses of tha and results of such 
treatment. 

Sushruta has described the fractures as t'anda 
Bhang”. Various type of fractures and dislocation® are 
described in Husiiruta damhlta. in tha treatment of the 
fractures of lower extremities "Kapat-Shayana* £Joor bad) 
or a fracture board consisting of a plank of wood 
resembling tha panel of & door war* used, for tha fraerture 
of tha lower limb after making tha patient lie on the bad# 
the injured limb was Immobilised with tha help of p?gs. 

Apart fro a these references# no clsar concept 
of treatment of freeturea particularly of lower limb wes 
available till the middle of 13th century* Hippocrates 
was the first to study the effect of muscle spasm on 
fractures which caused shortening and over riding. Hence 
splinting tha limb to overcome these problems becaras 
popular in the middle of 18th century* 

Impressive results have be«n cited to support 
both open (Linden# 1838 end veiiskakls# 1959) end closed 
methods (Alder# 1952# Edward# 1985# Sarodento# 1970) of 
treatment for fracture shaft tibia* 



The clinical oroblem of the fcibial fracture 1* 
seen by th« multiplicity of therapeutic method* which 
exists (Alder at al« 1962), These methods can be 
d* vi dad as follows t 

i« conservative method • closed reduction followed by 
plaster immobilisation . 

2, open/closed reduction and internal fixation with 
or without A*0* or a *s*I*f* techniques* 

3, Closed reduction followed by immobilisation by 
external fixator* 

Ho method of treatment is applicable to all 
of the tibia! shaft which are 
encountered under various circumstances. various 
workers have reported the results of different methods 
of treatment* 

c .uue:;va?ivs trsat^t or tidsa 

Oskar Linden <1938) observed in a study of 52 
cases treated by conventional msthod, the average healing 
time was 22*3 weeks. The average shortening was one to 

two cm with five to tan degree of valgus deformity In 
38*4 percent and varus deformity in twenty five percent 
cases. 

Griffith <1942) analysed 249 cases of freoturee 
of both bone in the patients treated by closed method of 
reduction with above knee plaster of pari# cast, Hie 
moon time for union wee 16*3 weeks and eight esses had 


p.obcrt Funotoiit (1945) ravlwf*! 149 cases of 
fracture of both bones leg and found aim rag* healing time 
to be 11.2 weeks for clinical union and 30.4 waaks for 
radiological union. Type* of fracture* mada practically 
no difference in th© rata of healing. 

Carpenter (1952) and Jackson (1959) concludad 
that 95 parcant of tibial shaft fractures, whether simpia 
comminuted or compound can be adequately managed by closed 
reduction with the advantage t.hnt such conservative rain* 
will avoid serious complications and will enable the 
fractures to heal in a shorter period than a similar 
fracture treated by open reduction and internal fixation. 
Their conclusion is that initial haematoma around a 
fracture contains osteogenic properties which help in 
healing of the fracture. If this hamnatoma is exposed to 
external environment bv open reduction, not only the union 
of fracture is delayed but also chances of infection 


increase, 


solhelm (I960) studied 500 tibial shaft fractures 


treated by either closed reduction and plaster of parls 
cast or open reduction and internal fixation. He found 
that healing time was shortast with conservative method 
and that the transverse fractures united eerlier. 

Nl coll (1964) in a survey of 70S cases of which 
674 cases of tibial shaft fractures were treated conserva- 
tively* He observed the average time of union of fracture 
W&M 1ft (12 tM 20 vtdkft) a Incidence of dilivid and 
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non union in infected cases was &0 percent. Intact fibula 
showed to hasten the process of healing. Twenty five 
percent of cases had foot and ankle stiffness. He also 
«tste& that internal fixation can be justified cm around® 
that, it reduced the incidence of functionally a l on if leant 
deformity and Joint stiffness, it significantly lowered 
the Incidence of delayed and non-union. 

Edward (1965) treated 492 fractures with closed 
reduction and plaster application. The results after one 
year were analysed as good, fair and poor, Longitudinal 
fracture* showed 85 percent good, 15 percent fair while 
the transverse fractures showed 95 percent good , five 
percent poor results . Union time was nine months In 
closed transverse fractures and fourteen months in open 
transverse fractures, complications such as shin necrosis 
osteomyelitis and mal union ware observed in four ease*. 

welsman and derail (1966) treated tibia! shaft 
fracture without internal fixation, in 150 cases and 
found that the average time of union was four months and 
seventeen days along with average time of hospital lx at ion 
of seven days, Temporary limitations of covenants at knee 
and ankle was observed in most patients during first tw 
months after plaster was removed, shortening of leg 
amounting to 3% 2", V/2 m , 1* respectively was observed 
in four cases and one case had varus angulation of 30 
degrees, seven patients had pain over the racture site 
for more than seven months. 


Sarmient© (1970) treated 135 of fracture abaft 

v f/ G functional below knee brace and stated zh.-i 
* patient walked with full weight bearing after four 
* sake of Injury. Average healing time was 14,1 weeks in 


both bone fracture leg end 16,0 weeks whan fibula w* 


intact. Average amount of shortening observed war 6,4 mra 

so rotation deformity was recognised at follow up but the 


1 timet 


measured accurately. evoral minor pressure sores were 


encountered in the popliteal fossa. 
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tibial shaft fractures treated by plate and 
screws have bean used by various workers (£ggex« 1949# 
White* 1953# Reynold# 1954 and Qurwell* 1971), 

wade and Campbell (1959) reported discouraging 


results with the use of plates as compared to other form 
of surgery. According to them endosteum appeared to 
assume the sole responsibility for binding the fracture 
site# but fixed distraction end excess of foreign 
material made the use of plates hazardous. 

wdwar&s (1965) stated that tibial fractures 


treated toy open reduction and plate fixation both in closed 
and open fracture resulted in high rate of infection, 

Muller et al (1965) treated tibial shaft fracture 
by compression plates. He reported encouraging result® 
with dynamic compression plates and reported 93 percent 
raaulta a s aood whereas only six percent complication 


i:.utc v;a~ found in closed group treated, fracture of tibia. 

Berkln and rtarehel (1972) used three sided nlat# 
fixation for fractures of tibia* Two plates which were 
9 lot. ted fenestrated and gutter shaped were plac... such 
that Its linear margin would be in contact of bona on two 
aides and an Egger ♦» slotted plate placed along the third 
side. This assembly did not result into angulation* 
ninety two tibial fractures were treated with above method* 
The overall results were very good in 72 cases# 11 were 
good and nine were satisfactory* There ware six post 
operative wound infection* Delayed union occurred in 
11 patients* 

Linden and iducuon (1979) in a randomised trial 
of 100 transplaced fractures treated conservatively or by 
a.o* plating found that complications in the \*0* group 
were more common* Their stay in the hospital was more# 
delayed union more frequent# but A#0. group healed faster 
with average time of 12 weeks as compared to the conserva- 
tive group where healing time was 17 weeks whereas open 
fractures healed faster when treated conservatively* 

screw fixation was sometimes favoured for spiral 
or oblique fractures but while# Redly and Kerly (1953) 

Maset and Maclean (1954) and Cham lay (1961) claimed that 
this method is uncertain# since number of fractures 
redisplaced despite plaster immobilisation and there were 
more chances of non union* 

*' ■*' wlpr m m* vimm *9' w 'aw warn l,,lw w 1111 w 
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.although open method offered axaet opposition of 
fracmeiit* yet they bring potential danger of infection and 
delayed or non union. • xternal fixation refers to a method 
of itmuob ill nation of fracture with two or more pins attached 
to a rigid external metal frame or incorporated in plaster. 

The first external fixation for the trgatrrssnt of 
fractures was described by tfolgaigne (1351) • Farkhlll 
(1397) described the use of two half pins above and two 
half pirns below the fracture In long bone, externally 
Joined by an indigenous clamp for fracture reduction and 
immobilisation. 

Raoul Hoffmann of vitaerlaod (1933) developed 
a four piaster double frame external fixation device. He 
presented a aeries of articles Ascribing his method of 
external fixation from 1933 to 1954. 

Karlstrom and llerud (1975) treated 23 severe, 
open tibial fractures with stable external frame fixation 
by tha vidal Adrey double frame method. The aver age time 
of limb kept in the frame was 4*9 months and then a ShT.b. 
cast waa used. The mean time until full weight bearing 
without external support was 7.9 months . 

Edward (1979) reported the study of 44 open tibial 
fractures, seventy three percent of cases had bone loss or 
fiSkS^J ^ debridement double frame 
Hoffmann apparatus was applied and fracture reduced, 
initial union was evident at four months, complete at seven 


months. Thirty percent, of cases developed pin tract 
i". ' '‘Ctlon which cleared off after removal of pins, 

Traditional half frames ere safe and provide 
excellent wound access but arcs not rigid enough to hold 
r"’ '•■table fractures to deal with heavy limbs, or to permit 
early weight bearing (Schmidt and Porebaeh, 1983)* They 
• ■ '-rtod lo.*r or reduction in 15 percent of their case®* 
Bilateral frames rarely allow displacement but 
malimion occurred in upto 39 percent of cases (Kerirasl, 
1982) • Re fracture in eight percent C Lawyer and Lubbena, 
1980) and pin tract infection in thirty percent (Edward 
at al, 1979). 

Trans fixation of arshin and foot dors if lexors 
mor® distal ly may lead to permanent anhln stiffness* 
Emerson and orabies (1983) followed up tlbial fractures 
Immobilised with bilateral frames and found that the 
most frequent complain was anhle and foot stiffness* 

Apart from neurovascular injuries and permanent joint 
stiffness pin tract infection have been the most serious 
limiting factor in the use of traditional unilateral or 
bilateral frames. 

Clamsey ©t al (19793 treated 102 open tlbial 
shaft fractures, 56 with cast immobilisation, 35 with 
internal fixation and seven with external fixation. 
Average tine of healing was 19,5, 19 and 20 weohs 
respectively, beep infection developed more in cases 
with internal fixation (11 percent) than in eases treated 
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'Che favourable offset of pressure at fracture 
■** 4 ^♦#OS?i'b i #dl liy 3ijf TH"^^ (JS 

Liverpool and later by sir P.obert donee, vho used fo 
expose and hawser the frietuw alto in cases of non-union 
to achieve union. 
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Tha technique of walking cast was first developed 
i •*U'..\J a ".M" ■ : l •■•;.. -r y >’.U.p :;r aau ..wdepest (1893) • 

they used to apply the un padded plantar to tr« at fracture 
of log, so that weight might be transmitted from 
tuberosity of tibia to bottom of pi -aster. 

<iggee (1949) demonstrated tha effect of contact 
compression factor on the osteogenesis la surgical 
fractures. H® described two forces acting at tha fracture 
sites, the internal force exerted by tha mass q£ the muscle 
especially in the voluntary c >n traction and external 
contact compression exerted by rarity and weight bearing* 
He concluded, that s 

1 . Presence of contact compression factor stimulates 

the osteogenesis* 

2. excessive compression falls to stimulate osteogenesis. 

uehne (1961) treated fractured tibia by immobili** 
ration in a near skin tight cast with knee held in full 
extension and with immediate weight bearing, ihe average 
time of healing and return to work for all 207 patients 
was five months. In 86 percent of the patients the time 
for heeling and mobilisation was between four end eis 
months. Zn remaining 14 percent eeeee it varied from 




fid 


i ? 

i ' 



ie reported 100 percent union with average period o 


nineteen weeks, the overall shortening was nine months 


an nutation was less than ten decrees 


Gambia et at (If 72 


treated 100 fractures of 


tibia by early weight bearing in Iona leg cast and 
evaluated the result close to brown and Urban (1974) 


»rown concluded fehut the closed reduction and early weight 
bearing in long leg cast often concedes minor complication 
in favour of a predictably high union rate with no major 
complications and can be us ad for all types of tibial 


shaft fractures 


The advantage of ambulation were explained a# 
the alternating contraction and relaxation of rauaclas of 


leg with Improve circulation in the extremity and at 
fracture site* Venous return was enhanced, oedema was 
minimal and muscle tone maintained. All of which 
facilitated the mobilisation of the knee and ankle when 
the cast was removed. 

A below knee cast moulded in a manner rassembllng 
that of the patellar tendon bearing prosthesis stabilises 
the proximal fragment of tibia! fracture, weight bearing 
pressures are transmitted front the ground to the proximal 

end of the tibia virtually by passing the fracture site end 
suspending the fracture bone* The tr angular moulding of the 
upper portion of the east against the inverted pyramid of 



'-■rpviiral fragment prevents rotation and over riding of 
*r!*gmente, 'The Indentation over the patellar tendon and 
the femoral condyles, appear to enhance the rotational 
stability* 

boon et al (1973) in his study of 45 closed 
tibial shaft fractures, treated by 9TB cast reported 
average healing time of 14*1 weeks, tfon union occurred 
in two cases, 

iiharma et al (1979) studied 258 fractures of 
tibia treated in below knee cast following toe to groin 
conventional treatment, The average time for union was 

15 weeks, fhe fractures with Intact fibula healed 
•flurllwr than ixiicfc uxwm of both bomi ltd* 

This method of closed reduction end early weight 
bearing by either above knee or below knee cast la 
suitable for stable fractures or transverse fractures* 
Fractures that are oblique or comminuted and are unstable 
if subjected to above treatment may angulate or shorten 
unless some additional fixation is used. 

To prevent loss of reduction and to avoid 
angulation or shortening Bohler advocated pin and plaster 
treatment as early as 1929 * 239 fractures were treated by 

Colavold and Holster by pins incorporated in plaster. The 
reeulte obtained were good* Anderson et el ( 1963 ) reported 
their experience with a method of eloeed treatment of 
fractures of tibia and fibula* They used steinnan pin 
through the tibia and eloeed reduction followed by plaster 
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concainuted fracture# needed five or six pins# 


Litton 


i 


i .:. plication* They found certain advantages of this rawUiod 
M, mr closed reduction la cases of unstable fracture* of 
b *3th honos of log. In only 2.1 percent union was delayed 
and in 1.9 percent no union developed out of 122 fractures 
Of the tibia and fibula treated by the above method* 
airotte and Joseph <1970 treated 75 fresh 
displaced fractures of tibia by percutaneous Multiple pin 
fixation# short leg eaat and immediate weight bearing 
reviewed 100 percent healing with an average period of 
healing between 16 to 20 weeks • they used four pins# two 
in proximal and two in distal fragments but segmental and 
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time for healing was eighteen and half weeks* dhllqu* 
fracture® healed slowly. There wore no instances of non 
union or delayed union. Secondary# inflammatory reaction 
in about two pins occurred. Preserved knee motion was 
associate J with early restored ankle and foot motion. 

Xrivedl and Patel (1978) used the method of 
Insertion of stienman pins and incorporating thorn in a 
below knee total contact cast in 80 cases of fracture 
tibia and compared the result® with above knee casts. The 
results showed that the average duration of plaster 
immobilisation was about same in both the series i.e. 4*2 
months In below knee method and 4*5 months in above knee 
method. The occurrence of delayed union and failure rate 
were slightly lower in former method* The only complication 
was pin tract infection and loosening of the pin. Early 
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r/bul&tion with full rang® of raovajaanta at kno® minimised 
'•he quadriceps waiting . 
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Clawson and Smith (1971) reported forty six 
closed intramedullary nailing of the f amoral shaft don® 
on forty five patients by a number of practicing 
orthopaedists and residents* Regardless of the severity 
of injury in the patients, 20 percent were fully weight 
bearing within on® week and 73 percent within two month# 
there was no infection or non-union* They recommended 
it as the treats® at of choice for femoral shaft fractures 
in skslotally matured patients except those with severe 
comminution where bone to bone contact was insufficient 

to maintain the length. 

He Master (1950) used fluted Sampson intra 
medullary rod in cloned intramedullary nailing of 
fracture shaft femur in seventy nine patients* The 

average time to wheal chair status was two days most- 
tv and martial weight bearing on crutches was 





deformity. Union of the fractures wa e redialog lea l ly 
confirmed in all cases. Sam callus was seen as early 
as in the third week in one of the patients* 

Chowan and newts (1980) gave a report of throe 
cases of closed intramedul 1 ary h me exciting with nailing 
of fresh segmental frac 'euros of the £>■ 'oral diaphy*sl» 
treated late. Keeping the patient on skeletal traction 
until the wound had healed and there was no evidence of 
Infection, it was then that the fractures were stabilised. 
They found that abundant callus about both femoral fracture 
site was evident by fourth week. The limb lengths were* 
equal and there was aero to 45 degrees of knee flexion 
at the knee joint* 'fraction was continued for six weeks 
even after the surgery. 

King and Kush (1981) treated 112 traumatic 
fracture shaft femur by closed intramedullary nailing. 

There were sixty patients who began partial or full weight 
bearing within two weeks and thirty two within four weeks. 
Knee flexion to ninety degree was achieved by twelve 
patients within thro© weeks# by forty one patients with! a 
weeks# and by thirty six patient* within twelve weeks. 


19 


!^P 




*m: 


Vhare wm » o non-union in this series , Radiological 
-mim was present la all fractures at six months and 
there was no death* 

Leighton at al (1933) undertook a retrospective 
stud'/ of open vorsua closed intramedullary nailing of 
femoral shaft fractures. In the group of 65 patients 
treated by closed method had three failure of treatment 
and six major complications. M e1©r complication included 
three malunlon, one permanent peroneal nerve nalsy and two 
intramedullary infections. Other croup of 65 patients 
treated by ooen method had thre** minor and throe major 
complications In form of deeri vlert thrombosis and 
shortening of unto three cm, satisfactory results In 
closed nailing were upfco 92 percent while In open nailing 
upto 9? percent* 

Stewart end Phillips (19S6) treated 23 patient# 
of fracture shaft femur with doted medullary fluted rod. 
They found that the average time to walk with support was 
four days. mmt of the patients were discharged from the 
hospital by fourteen days . average time to walk * 'ithout 
suooort was four we»*h8. Average time to return to work 
w«a fourteen week* and the average time for the tin low of 
fracture was fifteen weeks. 

Wilson et el (1987) treated fourteen patients 
ef fracture abaft femur by closed interlocking medullary 
nail* *ttey etefced that average time of patient ’s stay 
In the hoe pi tel wee 29 days, partial weight bearing was 
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-'1’sr *%i within first thm week of surgery end 5" 11 voinut 
''-"trlno '’a* achieved within eight weeks, Radiological 
evidence of he « linn was evident on an average of 13 weeks 
■no* return to work In most eases was within 14 week .5, 

Lastootte (1913) t Grooves (1910) and rusk am! 
r 'u»h (1937) used some forms of nail for intramedullary 
fixation of tibial fractures, kuntseher (1550) used the 
Improved nail and his method coined popularity, Introdue* 
tlon of strong intramedul I ary nail combined with the 
principle of reaming out the medullary canal and the J 

development of Image latent if ier hav i rocov* red interest 
in closed nailing, Lottes (1952) end Bohlar (19<S5) 
reported encouraging results with such technique* 

Anderson (1971), solhein (I960), 'fatsos Jones (1953) have 
not favoured its us© end observed that there was no real 
merit in the attempt to secure fixation of fractures by 
intramedullary nailing* 

Lottes (1952) evaluated the results of 176 
fractures of the tibial shaft treated by nailing, plating 
and piaster immobilisation. The average healing time was 
six months, 11,8 months and 9*4 months respectively. 

Incidence of non union was 23,7 percent with plating, 

10 percent with conservative treatment and non© with 
nailing. As regards the deformity, there was varus or 
valgus angulation of three degree or more in IS, 6 percent 
cases of conservative treatment, 5.7 percent in closed 
nailing and 4*3 percent in plate fixation, JPOOET thr«M» 
groups shortening of over 6 cm was in it## percent, 1,9 
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t**re«#«t and 4.3 percent of the cases in that ord^r. 

IjOttee (1954) reported 300 cases of fcibtal shaft 
f racfetire® treated by the closed lntremedullary mi lino. 

’» used lottos nail* It was necca ary to expose the 
fracture site in only three; out of 300 eases all in fresh 
fractures# because of failure to obtain reduction by 
closed method* in fresh fractures of tibia with intact 
fibula# the fibula w as osteotoraizad after the nailing had 
been completed to allow impact ion and weight bearing. 

Alder mt al (1062) reported that osteomyelitis 
developed in twenty percent cases of open fracture 
treated by medullary nailing and only in 2 #2 percent of 
similar fractures treated without internal fixation, they 
also stated that Kuntacher nailing cannot be used in 
comminuted fractures and also in patients below fourteen 
years of age# because of fear of epiohyseal damage. 

Alms (1962) treated a total of 50 fractures of 
tibia! shaft by closed intramedullary nailing for which 
no external splint was used and the patient allowed to 
walk as soon as the wound healed, the average period of 
absence from work for the patient was eleven weeks. 

There was no case of sepsis or non union# 

Caladias (1964) and Dankwardtt (1969) described 
that the nutrient artery is destroyed and endosteum end 
bone marrow is almost completely removed because of reamlni 
and nailing and so more chances of delayed or non union. 
Endosteal callus formation is scarce# There are chances 
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■it fat msbclluta following reaming of tibia* 

rlicoii (1964) in hi» survey of 705 cases of 
“.cash tifcial shaft fractures of which 674 war a treated 
conservatively and 31 ware treated by primary intramedullary 
nailing or plating* In hi* opinion M Internal fixation 
actually delay® union unless it is absolutely rigid and 
this is never the case with intramedullary nailing 1 * * He 
did agree that .practically all fractures can be stabilised 
and patient can become ambulant in plaster within a 
desired time but internal fixation can be Justified on \ 

following grounds that it reduces the incidence of 
functionally significant deformity and Joint stiffness* 

It significantly lowers the risk of delayed and non union# 
that the advantages so claimed are great enough to out- 
weigh the additional hazards of surgery# which in a 
subcutaneous bone like tibia can be disastrous* 

zuekman and Maurer (1969) reported 36 cases of 
two level fractures of tibia treated by blind nailing 
of which 17 patients had closed fractures* Primary boos 
union in good position was obtained in 15 cases and 
aseptic union was found in 0*2 percent • no case had 
aal union, union with sepsis or septic nonunion. They 
concluded that both the fractures upper end lower had the 
same potential for union. In these cases walking was 
started with full weight bearing in an average time of 
three to four months and it decreases the rate of non 
union and infection as compared with other type of 
fixation devices* 
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F«a mt ml (1971) reported 50 pat 1 write with 
r return tibia » 20 closed wad 72 opcr* by frtr«- 

nodullary nailing, winetoen patient*! hod closed nailing 
on-l remaining underwent open nailing. Average time for 
clinical union was three months. hediolooteal union **as 
obtained at an average of four months. Average time 
Interval between Injtjry and return to v&rk vaa 4.5 months • 
Patient* who had developed non union during treatment by 
other nwet hod can obtain union expeditiously after reaming 
and inserting large *1*# nail. 

Olerud and :■ arlsturwi (1772) did secondary 
intramedullary nailing of tlblal fractures. They took 
thirteen patient* who had already been treated with 
eomnreseion plating but due to moor compression achieved 
they underwent secondary intramedullary nailing after 
reaming of medullary canalj with regard stability delayed 
intramedullary nailing has an important advantage namely 
the endosteal callus which gives nail a firm grip in 
fracture of lower and upper end of tibia. Out of 13 eases 
only one had infection which considerably delayed the 
healing of fracture* ’The final results were excellent or 
good in 37 percent of coses, 

smith (1974) compared the resuite of early and 
delayed internal fixation in the treatment of fractures 
shaft of tibia. He observed that average healing time was 
26 weeks in eases of early internal fixation and eighteen 
weeks in delayed internal fixation, he thus confirmed 




■that in except wild £t acturea early internal fixation 

- mid alvar/s increase the time of healing and incidence 

of c ornpl ic a t i on* * 

Sharma at al (1973) tr ated 45 ca*e» of fracture 
shaft tibia by lot raraedul lary *V nailing*. Clinical -:n ion 
was evident by ten to fifteen weeks. Complication# 
developed like deep wound infection in 17.? percent and 
bending of nail in 7.4 percent. Patient we* allowed to 
walk with the help of crutch©* after r e mo val of stitches 
and was allowed to walk with vatciht bearing after 6 weeks. 
The hospital stay was frotr, 11 to 20 days, 

Oroosa, y.empf (198?) used interlocking tibial 
nail which haw holes through their ruroximat and distal 
ends and are used for fracture® of proximal or distal 
third of tibia# segmental fracture® and fractures with 
significant comminution. 

Payer et a.1 (1935) treated 51 severe fracture* 
of the tibial shaft with multiple Intramedullary- ruder® 
nail. Forty one fracture# united in leas than four 
month# and eight within four to eight months. Only two 
were not united even after eight month®. 

Lawrence and Kenneth (1986) treated it? fracture* 


of the tibia by manipulation reduction# reaming of 
medullary canal and fixation of fragments with an intra- 
medullary nail either ASXF /AO or interlocking nail. 


yollow -up evaluation was oer£ortw»d in 100 fractur m. 
rv *\e av«rag# time of union of fractur a was 13 weeks. "Mo 
patients JiM delayed union* Deep sepal# developed in 
seven percent and superficial .in. two percent. 

P.ao and ihahne (1306) treated 103 tibia l *ha*t 
fractures by closed intr amedu i i ary V nail inn without 
Imago intsnslfiar . Patients were allowed to bear full 
weight In patellar tendon bearing cast. By twelve 
week® 31 fractures had united while at 18 week* only 
thr©'* had non union, lour patient* needed reaper at ion 
for soguastrectomy md delayed union* 




She proposed study "closed la tramadol 1 ary 
hulling in th* rraefc mint of Froth Jimpia fracture of 
shaft of Tibia** was ecndwttd In the department of 
orthopaedics at M.b.B# Radical College and associated 
.iiospitela# Jhansi through the concerned outdoor patient 
department and the casuallty department* a total of 14 
cases of fracture of tlbial shaft were treated with the 
above said method from July# 1987 to June# 1988* 

All the adults patient with fracture of tlfelal 
shaft attending the orthopaedic department# Irrespective 
of sex were included in the study. 

€k 11‘EF* XA tJ. : ji ’ ,-v. a 

All the patients with fresh simple fracture or 
Grade I type of compound injury and had passed the ay© of 
skeletal maturity were aelected for the study# 

in our study contraindication* for closed 
tibial nailing were es follows * 

1# children# 

2. Compound injury (except Grade I) punctured wound. 

3. unsuitable condition of neighbouring skin abrasions# 
blebs# burns etc# 

4. Type of frectur# i 

a# Too near to either ends of bone# 
b. arose comminution* 

a# Long ftbUqne end long spiral fractures* 

ft. injury more than three weeks old. 



Ad dr Q SB t 


■h» soon the patient was admitted, he was given 
tirst aid man «g<iraeat in for® of plaster of pari® above knee 
nlix*i along with analgesic® arid antl—lof lararnatory drugs* 
Casa* who were fit for nailing underwent 


a. General condition of patients* 

b. Blood pressure# 

c. y*ulse • 

d* Routine examination of other ay steam. 

2* Local examination of skin at and avay from fracture 
sits including ok ami nation for associated neurovas- 
cular involvement* 

2. Radiological examination dons by placing R-*>nail 
gauge and metallic measuring scale by the side of 
the effected limb* 

a. for tbs type and site of the fracture, 

b. Slse and diameter of the nail required* 

4. investigation* * 

a. Soutine. 

b # specific. 

After the above procedures were don© the data® 
were collected and recorded as follow* t 
case ho. 


HRD HO. 

Hams of the potient * 

Aoe/aex • 




Data of admission 


■Briar History * 
bate of injury t 
Mod© of injury * 

Any other associated injury t 


Side * R i ght/t« f t/Both 

Site i -fro&inial/MiddieAdst&l 

Bone involved * Tibia/Tibia and fibula 

nature t siraple/orade I ( rtmcturad wound) 

CowdtWIfcion * Present/not present 

fracture line i Transverse/Short Oblique/ahort spiral 


Bate of first aid treatment t 
and POP slab application « 


APPARATUS ANV> TKSTRiP&llT.; 

Apart from the general sat of instruments# 

following are specially required. 

1. h natal ruler which could be autoclave!? and cast 
shadow on X-ray as to measure the length of the 
nail required. 

2. Kuntsehar nail gauge to assess the diameter of 
the nail per operatively and the diameter of 
medullary canal radiologically. 

3. Kuntach^r medullary nails of various aize 


MBlftUMSHTB 



Pig, 1 * special r e tired in8trumant»_ i 

1. Femoral bone awl. 

2. Kuntacher nail Gauge. 

3, Kuntacher nail impactor. 

4, Kuntacher clovorleaf nail- 
5&6. Guide wiree. 

7. calibrated metal ruler. 





1 - thriving punch for the nail 


Fvnail extractor with hook 


straight chisels and fauces 


A metallic rod of 16** length was carved deep enough 
all around its circumference at a spacing of 1" so ns to 
cast shadow in the radiogram. This served as a metal 
ruler to measure the length of the nail required pre- 

operative ly. 

Splintage was removed on K-ray table and the 
metal ruler asms strapped by the aid© of th® limb parallel 
to the bone In aueh a way that ita shadow would not super- 
impose upon that of underlying buns and the magnification 
of the ruler would be same as that of the bone. In 
anteroposterior view ruler was strapped laterally and in 
lateral view anteriorly or posteriorly aa per convenience* 
By seeing the x-ray required length of the nail could be 
readily calculated. 


Kuntscher nail pause which had caliber eted holes 

ranging from sir mm diameter with an increment of one wm 
each upto 14 mm was placed by the side of limb in such a 
way to give the same magnification of medullary carnal as 
that "Of deliberated holes* The holes were matched with 



tn« narrowest ammeter of medullary canal cm roentegeno 


-warn to gi ve the required width of nail 


Altar appropriate anaesthesia was givers th^ 
patient was laid supines on the ordinary operation table. 

'.Ae 'part was painted and drapped from lower thigh to 

just above the ankle# 

Knew of the injured side was flexed to about 
135 degree®, about two centimeters vertical incision wat 
given just medial to the ligamentum patellae, iti© retro- 
patellar pad of fat was exposed and the deep inf rapate liar 
bursa opened taking care not to open the knee joint* 

A femoral awl was .passed through the skin 
incision and displacing the Ugoraentum patellae laterally 
and striking the tibial plateau over anterior end of inter- 
condylar ridge about two centimeters behind the anterior 
border of tibia, This aits is extra articular, Awl was 
thrust further along the long axis of proximal fr ag a tmn t of 
tibia thus making the pilot track lor the guide wire* 

Guide wire was passed down the pilot track just 
short of the fracture site* 

Limb was allowed to suspend vertically down by 
the side of the table with knee resting at the edge* 

Closed manipulation of fracture done and reduction was 
achieved end held in position* 

Guide wire was passed further by the assistant 
to engage the medullary canal of the distal fragment. 










Guide wire has been 
passed in the distal 
fragment after mani- 
pulative reduction 
had been achieved. 
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’i'jnQii was again, flawed at 135 degrees. Kuntsoh *r 
v. lover leaf nail of appropriate also threaded over the 
guide wire and bannered home taking cate of patella and 
b^coiid tot# to lie in the same line* 

Guide wire was withdrawn and wound we# stitesieL 
Lack In single layer and dressed* 


•ong log above knee plaster of parts slab was 


riven, 


Post operative check x-rays were taken and if 
there was any distraction it was corrected at the earliest 
by giving short acting general anaesthesia in the operation 
theatre and applying punches at the heel with an assistant 
giving counter pressure by holding the knee of the effected 
aide* If the nail war. found to lie out of the distal 
fragment and had pas sod in the soft tisane it was extracted 
and reinserted by the same procedure mentioned above. 

stitches were removed after 10 to if days and 
long leg above knee plaster east or patellar tendon bearing 
cast was given depending upon the type of fracture and the 
fixation of nail, usually patient was made to walk with 
the help of walker with plaster incorporated, unassisted 
weight bearing became possible within ona to two weeks. 


Patients were discharged at a suitable time 
aftor operation with detailed instructions regarding do*s 
and doet*s end were followed up clinically and radiological: 
at three* six* twelve and twenty weeks interval. 


/-li relevant &mtm were filed m& tabulated in 
u«i%t iulfam&m® way so ■&« to reeeh the final result* 
a. -'OunU -C i* i ■■ linear ee «*r / u aha el y ecas * 

c ' ii 1,0 1 msM&M&SM&SMlM. 

w* ska * 3 

6 

12 

to 

c* »iovo:3c-nt» of Iomni joint taaaour^d In degree*. 



flexion mtmiwlm anrei fleeter® 

f l#xi0n 

' ^ % f AA 'Il jM 

** wHwHW 

« w*»ek* 

It v*«!k« 

30 week* 

d» Forw and duration (in week*) of external aplintaee 


i# 

"<ong 1*9 flora ml «l«b » 

ii . 

Long lag ptaatar * 

ui. 

Long lag walking plaster « 

it. 

ratailar tendon bearing « 

mm 

v# 

related weight bearing » 

fla 

tfnaaaietad weigh* bearing* 

vl* - « 

Unprotected weight bearing* 


will* Baton* to eapleywant io veekat 

rra t ot e a were called united when the freetore 
11 m mi not eUtfly *UU»L «a tht tr.w.lna 
trilunilir it 


fraetore etta had appeared. 



result! were evaluated as excellent* good 


or rx>or on the basis of various paramatsrs given below. 



iaagsgas 


~i.iuattlng after a 
sooth of removal of 
asternal splintage 

formal 

Jith sown® 
difficulty 

unable to 

squat 

Pain at fracture 

site after 3 s*mk» 

lion© or 
slight 

Moderate 

lever© 

difficulty In 

waiting 

'lone 

l-l Id 

severe limp, 

work and activity 

Unchanged 

Slightly 

compromised 

tfnable to 

do work 

Signs 




Skin condition 
Including stitch 
lino. 

Wealthy 

superficial 

infection. 

Deep 

infeetlon 

rxs formlty 

won® 

slight 

lastly 

notice *hle 

shortening 

Mona 

£ t mm 

7 l cat 

LOS* of knee 

WtO w ft Wit I* Tt 

0 or- £ 1 . 0 ° 

10-20° 

7 23° 

Toss of ankle 
novaaents 

0 or £%° 

5 to 10° 

7 10° 

It adiolocrv 




Format! on of 
bridging callus 

3 weeks 

4 to 5 weeks 

75 weeks 

Gradual dissappea- 
ranca of fracture 
tin* 

6 weeks 

7 to 8 weeks 

7 d W€N8k#* 








in our study a total ©f 14 cases of fresh 
irac&uxad tioia war© treated by closed intramedullary 
njlllag in the department of Orthopaedics* M.L#n* ' adlcul 
-..I! vTnansi* 

Ace r distribution 

Age*vi se breakup ©f patient* is shown la table X 
Age of the patients varied from Iff wars to 57 years* 

number of cases abort B$ percent belonged to age 
group ranging from IS to St years ("The youngest patl .«t 
to undergo closed nailing was 18 years) * 


a>A» „.?. 


Agr group 

{years) 

no, of 

cases 

i-’ercentane 

18 « 

27 

7 

50 

21 - 

37 

5 

36 

38 - 

47 

1 

7 

48 * 

57 

1 

7 

-note! 

14 

100 


seat Incidence 

Uie taeles ewtnsHbered the footsies as out of 
14 cases, 12 eases were male and two as 


female 



ffo.of eases 

*‘*'1 .tl. HWItf iMItt a 4Mu, a. Wi 

PftTTC! mfi%m Cff 


12 

66 

Female 

2 

14 

Total 

14 

100 

Occupation of the rati ant 


Accord 1 no 

to the occupation patients warn 

divided into light workers (Mows# wives. 

students, retired 

old won) and heavy workers (f -.rmers end 

labourers ) . Cut 

of 14 eases both the 

categories carried 

savan cases each. 

(Table III). 

mis... m 


Occupation 

C«|3t0 

Percentage 

Light worker 

7 

SO 

.t«avy worker 

7 

50 

iotal 

14 

100 


uattki. SiLelUaSC 

In eight ca ses (57^) the mode of Injury was * 
fall from a height or fell while running whereas road 
side accident contributed 43 percent of the total Injury 
an! no case was reported due to Industrial accident. 


ICJ rt. V I 


it injury 

Mo. of caaea 

Fercentage 

Fall 

a 

SI 

Hond aide accident 

6 

43 

*atioatxial. accident 


- 

Total 

14 

100 

d^JLmte54 



Out or 14 cases aix (43 0 case*. 

had fracture 

of left tibia and might (S' 7%) had fracture of right 

tibia ("fable V) • 

Table V 

f 

Side involved 

Ho* of case* 

Percentage 

Left 

6 

43 

Right 

S 

57 

Total 

14 

100 

Condition of fibula 



out of 14 ease a 11 |Mtl«nts had 

associated 

fracture of fibula of 

the a erne aide while three patient 

(21.%) had intact fibula. 


,....* , 

WbU VI 


Condition of fibula 

r 'Wo.el 

ca»os 

Percent a 

Fractured 

11 

79 

intact 

3 

21 

Total 

14 

ICO 


l*vel Of fracture 

Majority of the eaaea had fracture of tht 
middle one third <S7%) followed by the fracturo at t hm 

junction of middle and distal one third ( 29 %) f l 1 . owed 
by fracture of the oroscimal one third ( 14 %) (Table vil) 


Table Vii 


level of iracture so 

'.Of 

cases 

Perce nteoe 

iXoarlmal one third 

3 


14 

middle one third 

8 


5? 

Junction of middle 

4 


23 

and distal third 




Total 

14 


100 

liltuaL,af,. fracture 




Out of 14 cases SO 

nereent of patients had 

elated type of fracture 

and 

remaining 53 percent of 

patients had open fracture 1 

of credo I type injury or 

nunetu red wound (Table 

VIII) . 


gable 

vm 


Nature of fracture 

no. of cases 

Percentage 

Closed fracture (simple) 


7 

50 

ii m ^ umi JMfWe in i^ii itfui m iO teinfiii w ****$*** .dtk. ***. \ 

jpwH UTACtEttVft iuTI^® X# 


7 

50 

total 


14 

100 


Tyre of Fracture 

Majority of the patients (43 per© out) under 
taken in title study had comminution while short spire! 
f venture ( 7 %) was least to come across. Amongst tits 


commlnu* *-1 £rac* iron thcr* war® two c«s«s who had ai^nl. 


f leant and four one 

09 Hf*i 1 S "10 1 Q nl f 

com--«4 qu 1 1 on • 


■*-*&** - *X 


lym of fracture 

no* of earn* 

hrroartn-'j® 

lYtaarar#* 

7 

21 

.Short qbllm i 

4 

2)1 

short; t *lral 

1 

7 

OorralfttrtMNI i 



. digaif leant 

2 

14 

• Xosigaif leant 

4 

22 

Tmml 

14 

100 


m tnltwnp nnd 5 * cl line 


la about it pMNHHit of ea#«a tall Inc w®« don® 

betwoon emt to taro oawtee# fhe shortest, i 

tin® 5nvU> .anti 

b«twtt«n injury- and nailing wa* one day «md longest 

was 21 days (Table 

3t) * 



Table x 


interval (leyr) 

KO. Of «■*»*• 

r*rcaot©g® 

0.7 

S 

if 

S • 14 

ft 

57 

IS • 21 

1 

7 

a . ^ H 

XlPX'W'Ja 

14 

SOO 


$S£zmsm&XS^^ 


m mat «t «dy of fracture tWa *a*«n for elmmA 
nmiUm thaar® w»r® two «*m <!♦*) 1» which •®t4*f®®t**y 


r^lucti **T£ ?'* it not tc^.iiftdl >igd uni ar* i it og^u 

ir-fdoetlef** Distraction at the fracture site occurred in 
two ca^*s' (11.*) which was corrected in the next ilttiim* 
-:n rs* eases (7 0 the nail la ft tha Quid# wire .it &s 
fracture ait® and got snoareerated in tha cortex of tha 
distal frignient and in one case (7%) the nail die. not 
engage tha distal fregrnant. There was no cos® in which 
there was significant protrusion of nail beyond the site 
of introduction, hot a single pationt Hod stuck nail* 

I mole XX)* 


far- ©parativ# Complication 

railed closed reduction 
Distraction at fracture site 

Hail leaving the guide wire 

at tha fracture site 

nail not engaging the. 

distal fragment 

stuck nail 

Additional comminution 
at fracture site 

Significant protrusion of nail 
boyond the site of introduction, 


HO, Of 


Percentage 


Hi momt of tha caaaa nina wiiUraater diameter 
nail was passed in tha medullary canal whereas in seven 
pareant of oases each accepted seven and eight 


ml lUnater diameter nail (Table 





*:;*sx<**- of nai it mm) Jlo.of easts 


•are 


operative time required for successful closed 
stalling ranged trom 20 minutes to 50 minutes at m 


average of 35 minutes* The total tine taken wa,« right 

from giving tha skin incision to the closure of skin* 


Stnismts 


•axiinum 


Out of 12 cases of successful closed nailing 
uiaht cases ( 66 %) had hospital stay of two weeks whereas 

maximum duration of stay of three and four weeks were 
reported la two eases each (Table xxv). 





Incidence of nog t-o rx>r at! v<s cw ^y.ea t 
In successful closed nallino 

Xxt of ell the successful closed nail 1 no only 
oa# caaii (8 } had limitation of dorsiflexion of ankle 
joint which was gradually being corrected with related 
physiotherapy till ha visited the hospital last# so 
patient had superficial wound infection# shorten! n- of 
limb# rotational malalignment# angulation# migration of 
nail or marked Joint stiffness of Joan* joint# bit except 
one mentioned above did not have marked joint stiffness 
of ankle joint (fable XV)* 


Ta’*!/ * XV 


Post-operative complication - 

KO#of 

_ jsiiii 

**«r cunt age 

ru- -erf idal wound infection 


*» 

Shorts* ning of llrfctl cm or mors) 

m 

- 

r otational malalignment (10° or more) 

m 

ee 

Angulation 

Marked knee joint stiffness i 

an 

PK 

Flexion 

m 

- 

Extension 

worked Joint stiffness of ankle* 

dp 

** 

Dors if lex ion 

1 

i 

Plantar flexion 

m 

- 

Migration of nail 

m 

4WN> 




bearing after six 
week* of closed 
nailing. 


Fig. 3b t 

Patient emulating 6 week* 
after closed nailing. 





CASE NO. 1 



Fig. 3c * Inconspicuous operative 
Scar (Shown by an arrow) 



Average duration An weeks between 
.^.ifelr^afe 

of tibia treated by. closM, n sjUM. 

in this aereie of 12 succesi ifal closed Billing 
tviii ie duration of interval between nai lin« and 
di if erent type® of weight boaring are riant lowed In the 
table xvi. 

Average Tina Interval between nailing 

and weight bearing . In weeks . 


Protected weight bearing 


Assisted* unassisted 

3,2 5.9 

* Assisted protected weight bearing was done only 
in four patients with an average duration of 
3.2 weeks between nailing and weight hearing. 

Average duration, .of ■ adlojo^ical „ nk98 

’nfi Aainjoss ‘tate at the „ - yactur« L,glt&. 

Du* to the presence of nail in the medullary 
cenal It was difficult to Judge the rate of union 
clinically as the stability at the fracture site was 
achieved noon after a successful nailing was don®. By 
the end of throe weeks after nailing some callus had 
started appearing and by sir weeks mature bridging callus 
with partial obliteration of fracture lina could be sewn 
in many x-rays. However in people where early walking was 
allowed little periosteal callus with early obliteration 


Unprotected weight bearing 


> a slated 
10.4 


•# fmm tffeJtl act 4§ dfluih **&ui*% 

SnJPtifeOi- 

11.7 


of frectnra tin® seen# *test of the eatlents became 
*w»fn from at the fracture ait* by 4 wmk& but patient 
with intact fibula hart nain even after six week* o* 
nailing ( ’able XVXZ)« 
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/.verago duration of 

start of bridging 
callus formation 
(weeks) 

■ verage duration 

of partial 
obliteration of 
fracture line 

■ enrage duration 
of painless 
state at the 
fracture site 

3 

6 

4 


^oration betvern Injury-,, and return. ...to. .york 

In cases of successfu l closed nailing,, 

In all there ware 10 patient* who ware working 
man. average duration between injury and return to 

work was eighteen weeks, 

M 

Mo# of working patient* 'Time interval (week* ) 

10 18 


mmm ?* m&aatm 

raximurn duration of 52 weeks follow up was 
reported In one case with a shortest duration of seven 
week# follow up reported in the patient who underwent 
nailing shortly before the completion of the study# 

The average follow «P reported was 24 weeks! Table XIX ) . 


/ t 

i Jt 


sm t-jgg. 



Out of 14 cases 12 esses underwent closed 


nailing and in remaining two cases cloned reduction was 
not possible and hence open reduction and internal 

fixation was done* Amongst the fracture which underwent 
closed nailing 11 patients had excellent result* One 
petient had good result as six month* after nailing Im 
had rare titan 10 degree loss of dorslflexion of the 

enV-1© Joint (.able XX) 9 



CASE HO. 1 







Ft fj. 5c j nail gutting incarcerated 
In thi* cortex of distal 
fragment. 








fractured tibia was proposed. It has certain advantages 
such as i 

a. It Inflicts minimal surgical trauma, 

b. racture heematoma is least interfered with. 


driven into fracture haematoma thus conferring it 
with considerable osteogenic potential, 
d* Periosteal blood suoply is not further disturbed, 
a. Infection is low or practically nil. 

This technique of closed nailing is in use at 
various centers for quite some tine particularly after the 
availability of image intennifier* Our being a poor country 
facility of inace intensifier is available only at few 
place#. Yet the advantage® outlined above forts a strong 
c-:.,*e in favour of close nailing, therefore we have 
endeavoured to simplify and perfect the technique of closed 
intramedullary nailing in simple fresh cases of fractured 
tibia doing away with the oaraoheroelia of elaborate 
arrangement* and costly gadgets. Our efforts are mainly 
directed to devise such a method Which may be used 




simple to achieve. 

pence we relied upon the clinical judgement of 
aacture reduction# positioning of guide wire and ultimately 
of the nail, in only one case the nail failed to pass in 
the distal fragment as the fracture stability was misjudged 
because of intact fibula. It was discovered on x-ray and 
was corrected in the next sitting. 
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The rnmimm » number of eef-es (50 pmazn * ) r ; .1 
? n to 27 years of age ana the males (86 percent) 

outnumbered females {34 percent) which shoal 1 ue to 
their more active outdoor Ufa making them mor proa** to 
t r eusea . 

Majority of the easas had fracture of the middle 
third of tibia followed by the fracture at the Junction of 
riddle and distal one third and the least number of. cases 
{14 percent) had fracture of the upper' third. The low 
incidence of fracture la the upper third is probably because 
of more soft tisane covering of bone in upper part than in 
middle and lemr region. Tibia being subcutaneous in most 
of the length had high incidence of open (Grade I) fracture* 

<50 percent) then any other long bone. 

Comminuted (43 percent) and oblique {23 percent) 
fractures were more commonly seen in our study which may be 
because of the position of tibia between two hinge joints 
so that twisting farces, make it more vulnerable to the 
above type of fracture? . 

Lottos «t al (If 52) in his series of 216 tibia! 
shaft fractures treated 102 cases by closed nailing and 
rest by plating or conservative method. They introduced 
tha nail from the prespinel surface of the tibia! plateau 
keeping the lag horiaontal. The same position of Unto was 
us ad by Lottes (1954)# Aims (1962 )f zuckman and muter 
(1969) t Harass a at al (1971)# and ^mith (1974), In all our 
patients tha ait# of introduction of nail was the same a;* 
above but we kept the limb acutely flexed to about 135° 

1 

it- . 



while introducing the guide wire and about right atkgle. 
suspended toy the side of t<bl« while achieving reduction 
and negotiating the guide wire in the distal fragment, the 
knee was again f laxad to about 135° making the leg almost 
vertical and placing the sole over the operation table 
while tha nail was threaded over the guide wire and 
hammered home* 

Lottes et al (1953) used Lotte's triflanoad nail 
without using any guide wire* Alms, ^uckraan and aturer 
(1969) and Hamza et al U971) used Kuntscher clovor leaf 
nail bent 1C to 20 degree anteriorly near the upper end 

for easier extraction. In all of our cases we used 


r.untacher clovor loaf nail. The tip of the guide wire -was 
made blunt so that it may not perforate the posterior 


cortex of proximal tibial fragment and moreover tha soft 
tissues and vassals after the guide wire had passed through 
the proximal fragment but had not found Ita way in tha 

distal one. 


Lottes at al (1952) « Zuckaan and Maurer U965) 

.and Hamza et al (1971) did not raaa th© medullary canal 
for fear of (jeopardising th* blood supply. Aims (1967) 
roamed the medullary canal as a routine before seating nail 
hence in his series in most of the cases 11 mm diameter 
nail was accepted, we did not ream the medullary canal *o 
in eight cases (57 percent) nine me diameter nail was 
passed while in five cases (29 percent) 10 mm diameter 
nail was introduced. 



fit our study © # 14 ©«»•* two eases (14 percent) 
Haiti failed closed reduction as in one ease the fibula wee 
iatect end beeeuee of pre-existing partial stability of 
the liatb It wee difficult to know clinically whether t'rn 
guide wire and the nail were correctly placed* ?o»t- 
operative x-ray ravaaled the nail lying in the a oft tissue 
However after seven days, the nail was extracted and 
closed reduction was triad. sut Intact fibula con tint ad 
causing nroblem in the assessment of guide wire massing 
into the distal fragment. ventually open nailing had 
to be dona in this case* 


la another ease the closed reduction was not 


achieved and we had to open the fracture site and to our 
surprise we found that one of the comminuted fragment 
was overlying the proximal end of distal fragment which 
was not allowing the guide wire tn pm& through the 


fracture site 


In one case (seven percent) the nail left the 


guide wire at the fracture site end got incarcerated in 
the cortex of the distal fragment. In thia case the 
guide wire was of smaller diameter and the open pert of 
the Kuntachar nail left the guide wire while the nail wee 
passing through the fracture site. H ow ev er we did not 
try to take out the nail a* the reduction achieved wet 
acceptable and the patient had comminuted fragments* 

m two (14 percent) of our eases distraction at 
the fracture site occurred eftar nailing* Retrospectively 


this could be attributed to oversised nail- diameter wise 



in on* caaa wo made the pftti #nt to walk wt thou* 
solintap# 1 four cV-v? after the* ?*iirnf.ri/ »T»r* j r 
dcSnc *o the distraction was eeasreeted. The otbmr cafe 
h^*i nloni t»n< cortical eo M wt noted f raorsint • "This 
precluded anrly weight fesarlrto but after ten days whew 
s' - *- T?s» .'tv .» r.rmoM-. ... '■ ’ t ~ > rr ■■ effect of . * w 

th*l 6 ..h'UR /lr-> rvnc'.-*n: 'lv- v, o'/or -V : l 1 '*! 

counter pressure giv%n 1/ ;h as;.! '-tin* wr *he ?c-«. •* 

. h* check $u*ray ehow«f oik! ap->o i felon of the Cre-- sot f , 
Operative ti«» for »tt<~c..'ta£al eloaed nailing 
ranged from 20 niftut.es to ft maxirnar, of 50 td nutes at an 
average of 35 minutes. die nay imu;s tic's? of 50 ml nut ns 
*«* taken in one ease in which nailing wee done after an 
interval of 21 days of Injury. In this caea we had saw 
or In breaking the soft eallue which had formed and 

v. *<.j >o« iny | m. o^ . tt In a. ^iw*^cloy * 

of 35 minutes on an average is r 
t 1 I o£ t sr"‘ :v,k •■ : i t i r* v ic ' > - r •■•Vjot.ion .'in ' 5 Sr. taflMS 

fixation is done Iwhk closa nail trip has an advents/ <t of 
saving shorter time of exposure to the surgical txaunr. 
otJ M new no wnrkar has reported the time taken for 
i*:i »serl nalilnn of tibia. 

iW-rri h^r-dt.al stay In tha series of cottas efc al 
\ 1952 ) va» 1.2 months. 1 “harass it was ttirea to fouic weeks 
;» tv* so rise oc '^nssa at al (1971)* 3Dn our sex inn $3 par 


fracture. 

fha tim 

;h less than 

the time 


c-mt of eases had m hospital stay of two weeks. 'Two group® 
of v'srw ea-'os each had hosnital stay of three and 

four weekft respectively. increased period of h/aoital 
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-laation in those cases i tsm feocause wo ^ava time for 
blisters or punctured wound to heel, in a taw cases the 
patient had to foam surgical trauma twice because of ->ome 
par-operative complication, aut with increase in our 
experience the hoe pi tel stay of the oat lent* decreased 
#1 QaJLiJi0#iitlye 

Lottes (1954} reported an incidence of 3 . 3percent 
deaths occurring within a week of operation# 2.1 percent 
deep infection and 2*1 percent non union in a series of 
254 patients* Smith studied 219 fractures of tibia! shaft 
treated by open reduction end internal fixation and found 
delayed union occurring in 4a percent and infection in 
20 percent, aurwell (1971) reported that lai fractures 
of the tibia treated with open reduction and internal 
fixation using Bums or vwnable plate® and a non nion 
rate of 4*4 percent# an infection rate of 6.6 percent* 
Berkin and Marshal (1972) fixed three sided plates in £2 
tibia! fractures r 4hlch resulted in 3 deaths# « infection 
end eleven delayed union# We did not com across any of 
these complications even in e single case* 

bottes at al (19521 recorded an angular deformity 
(three degree or were) in S«7 percent cases Mid a short* 
enlng (six ssa or more) in 1*9 percent ceeee. They had no 
case of rotational deformity* aeissman end Harold (1954) 
treated conservatively end found shortening amounting to 
3% 2*# 1Y2* and l" respectively in four out of 150 cases, 
sarmiento (1970) treated 135 cases of fracture shaft 


tibia by* a functional below knee btmcm and ' fount! an 
average shortening of about 5*4 tm with no rotational 
deformity* seen* behne at al (1961) retorted average 


4 liTel aii# it pi 


of more than 2 cm in 2*5 percent of hie caaaa treated 


■> 1 in .I- 


.+4T5Tfl* 





caaa who had angulation# rotational deformity or 
short amino • 

Kicoll (1964) reported ankle stiffness long 
after union had occurred in 25 percent of hie cases* 
veissstan at al (1966) observed temporary limitation of 
movement* in the knee end ankle in most of the patients 
during the first few months after plaster was removed* 
Joseph (1974) found frequent possibilities of knee and 
ankle stiffness with a bove knee cast* fmerson and 
arables (183) followed up tttoial fractures Immobilised 
with bilateral frames and found that tha moat frequent 
complaint was ankle and foot stiffness. 


had limitation of dor si f lesion of ankle joint one and 
half months after the plaster was removed which gradually 
recovered by the last follow up* East of the patients 
did not have any limitation of ankle or knee stiffness 
because while tapping down the nail we threaded on the 
guide wire another Kuntscher nail of similar diameter as 
the one being introduced* Xhls greatly facilitated the 
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saatl*9 of noil without trouble* It was because of tills 
i^pvisation that we ware able to sink the upper end of 
the ft*** a few wiilimeters In the tlbiai plateau without 
inflicting any soft tissue and bony traurca which vent a 
lono ^ay in restoring full range of fcnoa extension 

mm \gm Ai' m Mgfcttte j 'mm 

p0S to^P® X w 4y • 

In the present study soon after closed nailing 
Iona log dorsal slab was given* suitable patients wv re 
allowed to walk in the slab a few days after surgery 
with the help of walker or stick* Initially we hesitated 
in maJclfi? them walk early in postoperative period. An 
vre of«M In experience and confidence we abandoned over— 
caution* approach in early ambulation of patients in 
select** 5 cases* Patients with obit quo/spiral fracture 
and with significant comminution were not allowed to walk 
until good bridging callus had formed* in all# four cases 
uuderwent assisted protected weight bearing at an average 
of 3.2 weeks. Out of these there were two patients who 
vf«re sealant within four days of nailing# unassisted 
protected weight bearing was started at an average of 

S.g --jet«tks* 

protected assisted weight toearlag was stated 
■it an nverap* of IP. 4 weeks whereas unprotected unassisted 

, [«nt bearing was started at an average of 11*7 weeks 

'• 'lien 1® ranch ’tar Her than in the series of tot ten et al 
vl , > c »2 1 and Lottes (1954) * Lottes et al (1952) allowed 

full ss*l 9 ht bearing in cast ait an average of 1.5 month# 
and ^ f to protected unassisted weight beering was reaumad 

i 






on an average five months after injury. 

Due to tha presence of n&ll in the nndullary 
ennui it was difficult to judge the progress of union 
clinically as tha stability at the fracture site was 
achieved aoon aftar successful nailing was done, .riter 1 a 
o£ Usance of pain at the fracture site, good .ruse la 
tona and resumption of unassisted weight bearing ware 
cert ala £e aturaa to judge the progress of union. 
Padiologieally start of for ration of bridging callus 
and partial obliteration of fracture line were other 
criteria to consider tha rate of union. 

In our study average period of start of 
bridging callus formation and partial obliteration of 
fracture l In- vara thraa weuke and sis weeks respectively, 
baeuce of pain at tha fracture sit# was reported to ha 
four weeks on an average, in protected asaisted and 
■‘.neesistad (full weight bearing) was 10,4 weeks and 11,7 
weak* respectively. In patients where early weight 
bearing w as started resulted into minimal periosteal 
callus and early obliteration of fracture site, 

-..skar Lindon reported average healing time as 
22.3 weeks in patients treated conservative iy, Fobert 
•-‘unatein (194$) reported average healing time to be 11,2 
weeks for clinical union and 30,4 weeks for radiological 
union. Average time of union of fracture was IS weeks 
according to the study done by «iooil (1»44> in his 
survey of 70S cases treated conservatively. 
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Karlstrom and Olerud (1975) treated tlblal 
.Cracture with stable nttrail frame fixator. Tha average 

tin* for full vwlght bearing without external su >port 
war 7*9 month* « D*hn* (1961) treated fracture tibia by 
inmobUiattlOB in a near skin tight cast with knee in 
full extension and in these cases a varan* healing and 
mobilisation was within four to six month*, 

Vandor Linden and Larson (1979) ronorted 
average time of healing in fracture* traatad by plate 
and screw as 12 weeks as compared to conservative treat- 
ment where the healing time was found to be 17 weeks , 

Out of 12 patients of successful closed nailing 
tan were working man who r- turned to their work at an 
average interval of 18 weeks# rhe early return to work 
could be attributed to early weight bearing# restoration 
Of joint movements and consemaently# also# to early 
fracture union. 

ja the other hand conservative method of above 
knee cast iambi lisatlon# not only prevent* early arta* 
latloa but aleo delay* return to work, Michael Alms 
( 1962 ) found an average period of 11 weeks end 22 weeks 
in patient* treated by closed nailing and above knee 
plaster cast respectively* Slatis (1967) noted that 
90 percent of his oases of fracture leg treats* by long 
leg case could resume work by 12 months# 


Follow up varied from 52 weeks to leven weeks , 
no ease was lout to follow up. patients reported 
faithfully vhenovo r called to the hospital. 

Out of 14 canal twelve underwent successful 
eloeed nailing* ho pent operative complications mac 
found in any pntiont. suitable patients wore kept for 
•arly ambulation depending uron the typo and fixity of 
t ha nail* Ml except one pntiont had loss of 
floral flexion at the ankle joint* resilient results 
went found In 92 oorcent whereas good In eight -mrcrnt 
of our clinical study# 

'’tie i^chalejua of closed nailing vhleb had ' r n 
done by the workers bo fore had horn atm~,lifi«* by un# as 

In this no costly Instruments or apparatus were used ind 
we could got 190 percent healing with good alignment, of 
fragments# absence of infection, early ambulation and 
rapid return to work, m believe that due to the 
simplicity of the technique it can be brought into 
practice even at a small centre by a person with some 
experience related to the subject rationed above. 
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Hi* peasant study ofCioaad xntramadullary Mailing 
id th» tfMtmnt of freah simple fracture of abaft of tibia** 
w«a eonduetod in tha d part man t of orthopaedic*# r.W.’* 
nodical Col logo and aaaeclatod hospitals, Shansi, a. total 
cunfcar of if cssa® war® thkan la thi* study# rha raaulta 
vara evaluate! and camper ad vita the results u* ocher methods 
of traataaant of fracture tibia* 

flha closed nailing for rractvra tibia ha* certain 
outstanding advent e-;aa auch r* t 

I# tho taehoigoa is aaay# eafa and wall acctftitela by t h* 
patient® without tba posjibla complication* of trp a a 
radvrtieB and eonvenfcio ««1 abova fcnao ceat vofchod* 

7, t n* tm'mi'fm doc * not rt re highly tojphiatloatad 
ihaatra* ond *Muip»aat* f at aultjfelc in counted** 
llJca ourr vhara facilities are locking in rural areas# 

3, ths fractura heeterioraia la not drained* 

4# cancel loma b->»* fro.r. within the saMUry carnal 
1» driven into fracturo hematoma* 

S# rerio&teai a ir-piy la not forth** disrupt ad « 

$» tn faction ia low ox practically ail# 

7, with rigid fixation early weight be® in® can aafaly 
bo allocated without fear of la** of re luct 1 m# 
shortening* mvnlatlm or rotation. 



it th*z &£ ppMMAti otuwiy tt%«# rteowry tf 

normal faction *4 ual;» with 'josx! in mi 

whelming aejority of «*•** that it Is a aood 

ratthott to pr* ctis* «V4>n at t* altar eantr** for the 
tf 'rntft-ur' t!>l% In the <?•* 

vho have rawssad tH«» ttnoe of maturity. 
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